In the absence of acetic acid, non-uniform aggregates of nanoparticles formed ( Figure S8 ).
After stirring for 2 h, this reaction mixture was transferred into a 100 mL Teflon-lined stainless autoclave and heated in an oven at 130 °C for 7 h, after which it was cooled to room temperature. The mesoporous cerium oxide product was collected by centrifugation, washed with ethanol and acetone, and dried at room temperature. The yield of the product was 0.087 g (~95% assuming a formula of CeO 1.89 ) of beige solid.
Photocatalysis
The mesoporous cerium oxide (0.030 g, 0.055 mmol) sample was added into a 10 −5 M aqueous solution of RhB (10 mL), sonicated for 10 min, and allowed to equilibrate for 30 min.
The solution was irradiated with visible light (AM 1.5 solar intensity) for photocatalytic degradation. The light source was a commercial 300 W Xenon arc lamp (ozone-free, Newport, Model no: 66984). A glass filter (Newport, Filter 20CGA-420, cut-on/cut-off wavelength tolerance: ± 5 nm, thickness: 1.1 mm) was used to cut off the UV radiation below 420 nm. During photocatalytic degradation, the distance between the light source and the surface of the rhodamin B (RhB) solution was 18 cm, the stirring rate under air was 650 rpm, and the temperature was controlled at 30 °C. Aliquots were removed S3 and centrifuged for UV-vis spectroscopy during the course of irradiation to quantify the degradation. After irradiation for 6 h, the UV-vis spectrum of the RhB remaining in solution was measured, following centrifugation to remove the mesoporous cerium oxide nanospheres. The chemical scavengers used to investigate the mechanism of the photocatalytic processes were sodium oxalate (60 mM, h + scavenger), isopropanol (90 mM,
• OH scavenger), 1,4-benzoquinone (1.8 mM,
and CrO 3 (1.5 mM, e − scavenger).
Characterization
The X-ray diffraction (XRD) measurements were performed on a Bruker D8 Advance 
